Objective(s): Machine perfusion of donor hearts is a promising strategy to increase the donor pool by extending the safe ischemic interval and recruiting marginal donor hearts. We have shown that antegrade perfusion is effective but can lead to aortic valve incompetence and non-nutrient flow. Retrograde perfusion through the coronary sinus is used in cardiac surgery but its application for machine perfusion for transplantation has been limited. We tested the hypothesis that retrograde perfusion could reliably support myocardial metabolism over an extended donor ischemic interval.
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Methods: Human hearts from brain dead donors rejected for transplantation were preserved for 12 hours in University of Wisconsin Machine Perfusion Solution by one of 3 techniques: 1. Static hypothermic storage (n=6) 2. Antegrade perfusion (AP, n=8) or 3. Retrograde perfusion (RP, n=7). Hearts from groups 2 and 3 were perfused at 5°C with a prototype heart perfusion device. Temperature and perfusion pressure were measured continuously in perfused hearts. After 12 hours, myocardial oxygen consumption (MVO2), and lactate accumulation in the preservation solution were measured. Ventricular tissue was collected for proton magnetic resonance spectroscopy (MRS) to evaluate the metabolic state of the myocardium. Colored microspheres were used to assess regional capillary flow in some perfused hearts. Myocardial water content was measured at end-experiment.
Results: Stable temperature, pressure, and vascular resistance were maintained throughout the 12 hour perfusion period with both perfusion techniques. Lactate/alanine ratios were lowest in RP hearts (suggesting ongoing oxidative metabolism) and were highest in static hearts (consistent with anaerobic metabolism). A trend towards greater myocardial water content was observed in RP hearts. See Table. In the RP group, microsphere analysis suggested reduced RV capillary (nutrient) flow but overall preserved myocyte metabolism as assessed by MVO2 and MRS data. Lactate accumulation (AP 2.0±.7, RP 1.7±.1 mM) and MVO2 (AP 10.6±2, RP 9.1±1 mLO2/100g/min) were similar between machine perfused groups (p=NS).
Conclusions: In conclusion, machine perfusion by either AP or RP technique can support myocardial metabolism of human hearts over long intervals. RP may be superior to AP for maintaining indices of myocardial oxidative metabolism but may increase myocardial edema. Machine perfusion appears suitable for long term preservation of human donor hearts. 
